Precision components are increasingly in demand for various engineering industries, such as Micro-ElectroMechanical Systems (MEMS), electro-optics, aerospace, automotive, biomedical engineering, and information and communications technology (ICT) hardware. In addition to the aims of achieving tight tolerances and high quality surface finishes, many applications also require the use of hard and brittle materials such as optical glass and technical ceramics, owing to their superior physical, mechanical, optical, and electronic properties. However, due to their high hardness and usually low fracture toughness, the processing and fabrication of those hard-to-machine materials have always been a challenge. Furthermore, aeronautic or aerospace alloys through delicate heat treatment and composite materials have also imposed the challenge on precision machining in a similar manner.
Continuous efforts to enhance machining performance have revealed that machining quality can be improved by high frequency vibration of the tool or workpiece. Vibration assisted machining (VAM) was first introduced in the late 1950s, and has been applied in several machining processes, including both traditional machining (turning, drilling, grinding, and more recently milling) and non-traditional machining (laser machining, electro-discharge machining, and electro-chemical machining). Reported benefits of VAM include: reductions in machining forces; improved surface finish and form accuracy; suppression of burr formation; reduction of tool wear and extension of tool life, albeit there are still many gaps for technological improvement and the scopes for better scientific understanding and exploration.
The aim of collating this special issue is to provide a reference for researchers, and practitioners, to present and review the state of the art in the development of VAM. Within this scope, there are 12 excellent papers being included covering a wide range of the machining processes and characterizations. Each of them contributes important insights into the understanding of the process mechanics, vibration apparatus design, or applications. Some highlights are as follows:
. Machining performance improvement is a continuous process, and the work undertaken by the authors in this special issue indicates that VAM as a hybrid process has been and will still be playing an important role in it. It is hoped that this special issue will stand as a small but firm step in that direction. Nevertheless, those articles included are also expected to provide a stimulus for whom being interested and involved in machining science to further develop innovative manufacturing processes and continue their exploratory journey in the field.
